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35 years of sediment remediation engineering

o EPA Superfund sediment sites in Oregon, Washington, Utah
o Hudson River PCB EPA Superfund site in New York
o Guidance reports 

o Sediment Dredging at Superfund Megasites, Assessing the 
Effectiveness

o Technical Guidelines for Environmental Dredging, Army Corps of 
Engineers

o Dredging Instructor for US Army Corps of Engineers, 10+years



 How do you prepare for 
earthquakes?

 How do you get from core 
samples to a dredge plan?

 What does “done” mean?  How 
do you know when you get 
there?

 Engineers, what do you do, 
what do you look like? 
(Breakout)
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Emergency Preparedness
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 Portland Harbor is in a regional earthquake zone
 EPA’s Remedial Design Guidance and Considerations
 475 yr. event
◦ Local & regional faults
 Distance to site
 Depth below the ground
 Frequency/Intensity

◦ Design parameters
 Duration of shaking
 Intensity of shaking
 Predominant motions
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 Design of Sediment Caps for 475 yr. event
◦ Is cap stable (no exposure of contaminated sediment)?
◦ Can design be modified to improve stability
◦ Contingency Plan
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• Collect a sample every foot of the core
• Send samples to lab to test for ROD chemicals
• DOC – “Depth of Contamination” is deepest sample 

above criteria.

Concentration > Criteria

Concentration < Criteria
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More Cores . . . .? 
• Before dredging?
• After dredging?

Lessons learned 
• Fox River WI  
• Hudson River NY
• More cores before dredging

0’
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DoC (depth of contamination) surface
DDE (design dredge elevation) surface

Dredge Prism (grid)

Lowest DDE within grid
Dredge Prism Grid Lines

Mudline

Target Sediment
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30% Design
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What is Preliminary (30%) Design?

30% for a house – the basic floor plan 
but without details of materials, 
plumbing, electric, cabinet, siding, 
roofing . . . . 

30% For PHSS – Work in Progress.
• Preliminary “Blue Prints” – where 

dredging and capping are planned
• “Some Assembly Required” outline of 

specifications –
• Other supporting documents



How do you know when you 
get there?
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EPA’s PHSS REMEDIAL DESIGN GUIDELINES AND 
CONSIDERATIONS (current version 4/23/2021)

 Construction Monitoring
 Remedy Performance Monitoring
 Remedial Action Objective (RAO) Monitoring
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 Was the remedy constructed as designed? 
 During and immediately after construction
◦ Hydrographic surveys – confirm removal depth, 

thickness of placed materials
◦ Sediment cores (5/acre) – confirm removal of target 

material, and thickness of placed material
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 Is the remedy performing as designed?
 Periodically following construction
◦ Porewater* – cap effectiveness 
◦ Surface sediment chemistry – outside sources
◦ Hydrographic survey – cap stability

* To be determined
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 Is the remedy achieving long-term objectives 
set in the ROD

 Monitor over the long term, supports 5-year 
reviews.
◦ Surface sediment
◦ Porewater*
◦ Surface Water

* To be determined
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